Background The Alliance of Blood Operators initiated a project labelled 'Donor of the Future'. This study gives an overview of the project results, in particular with regard to country differences.
Introduction
During recent decades, blood services were confronted with a steadily shrinking donor base and a varying blood demand [1] . Reasons are manifold, such as ageing populations, medical innovations and stricter deferral criteria [2, 3] . Consequently, learning more about trends influencing the future blood donor behaviour is important for blood donor services worldwide. Therefore, the Alliance of Blood Operators (ABO) [4, 5] instructed the Donor Engagement and Relationship Group (DERG) to analyse the 'Donor of the Future' in six different countries. Hence, internal workshops discussing future developments from an organizational perspective were realized. As a result, the experts of DERG identified the following five main areas of change: (1) demographic change; (2) technological developments; (3) health innovations; (4) public, behavioural and attitudinal aspects; and (5) political, economic and environmental issues.
Keeping this ABO project background in mind, the purpose of this article is twofold: first, this study presents the empirical results of the 'Donor of the Future Project' and discusses relevant differences between countries. Therewith, the nature of the article is rather practical than theoretical oriented. Nevertheless, we aim to integrate the topic in recent research and theory on blood donor management and try to create awareness for a deeper knowledge on donor behaviour issues. Second, we aim to identify future research topics for each area of change, and consequently, to provide new ideas for the blood donor management research community.
Against this background, our study makes three key contributions to blood donor management research. First, in contrast to previous studies that have examined individual present age factors relevant to blood donations, this study focuses on societal changes and future trends in blood donation behaviour. Second, in contrast to previous studies on societal megatrends mostly focusing on one country or context [6] [7] [8] [9] , this study analyses and discusses five areas of change among six countries. Third, by learning about changes influencing blood donors, this study also contributes to the discussion on how to incentivize [10, 11] , recruit and retain blood donors best [12] [13] [14] [15] .
Five areas of change
Blood services accepted the need to recognize changing circumstances in society and try to react to new patterns influencing blood donation behaviours. Therefore, we explain the five areas of change identified by DERG experts in a short overview and therewith frame our study:
Demographic change
The demographic change is characterized by declining birth rates and an increasing life expectancy [16] . The shifting age structure of the population is followed by a decreasing number of donors [1, 17] . Additionally, the ethnical diversity of the population grows due to increasing migration [18] . However, many members of minority groups do not donate in their host country and most ethnic groups do not share the same blood characteristics [19] , resulting in a shortage of minority blood types [20, 21] . Consequently, the need for a more ethnically diverse blood donor pool grows [19] .
Technological developments
Technological developments ultimately change and improve the communication between donors and blood services [9] . Furthermore, the donation process can be simplified, as the predonation health history questionnaire can be completed online, and more donor health data can be stored [22] . Similarly, these technologies can be used to promote donation events online. Hence, it is important for blood services to know which technologies donors prefer.
Health innovations
Health innovations create possibilities for blood services to offer diversified products and special health services, including health-protecting solutions [1, 23, 24] . In contrast, these health innovations have the potential to expand donor requirements. The increasing mobility of individuals contains new risks for patients, such as new infections or identification of new pathogens [17] . The donation process may become stricter, resulting in increasing donor loss [23] . Donors need to comply with more requirements, but expect to donate without side-effects [25] . An evaluation of how innovations affect donors is needed.
Public, behavioural and attitudinal aspects
Individualization is a process experienced by a population due to changing circumstances [1] and is defined with regard to personal identity, individual needs and cultural norms [26] . Even if the general donation motives, such as awareness, reciprocity and altruism [27] , stay the same, other factors may change. Thus, a greater diversity of donors occurs. For instance, prior studies have shown the influence of family and peers on younger donors to donate for the first time [2, 28, 29] . Blood services want to know which special groups are important. In addition, a multicultural population [20] also results in a developing community. Migration leads to an intermixing of cultural norms and motives through the various population subgroups [30] . Blood services need to be aware of how the community's blood donation reasons change.
Political, economic and environmental issues
The World Health Organization (WHO) supports and promotes globally voluntary non-remunerated donations [31] . But prior studies show the stimulating effect of incentives [32] due to compensating effects [10, 24] . On the other hand, previous studies provide evidence that incentives do not affect the quantity of blood donations [13] . Thus, various incentives are used, which provide a non-monetary allowance [23, 33] . However, not all incentives are positively perceived [34] , and withdraw from using incentives may even cause negative consequences [13] . Blood services need to understand which incentives should be used or avoided in the future. Furthermore, incentives may not be the right tool to meet the blood product demand. A solution could be sharing blood products across borders [9] , but blood services have to be aware of consequences for their donor bases.
Materials and methods

Participants and procedure
In July 2014, the DERG co-operated with the University of Amsterdam and the University of Hamburg to conduct a survey to assess the identified changes from a blood donor perspective. Donors from eight blood services in six countries co-operated (Table 1 ).
All blood services sent out the questionnaire to blood donors of their donor base aged between 17 and 50 years (identical for all blood services), whereby the required size was between 1500 and 2000 blood donors. Blood services were asked to send out as many questionnaires as needed to generate comparable sample sizes per country. The upper age limit guarantees a participant pool of donors who were able to donate at least the next 10 years.
The questionnaire was mailed to about 47 000 donors, who received a reminder after 2-3 weeks. Participants were not offered an incentive, leading to a return rate of 16Á3% (or 7663 questionnaires). However, response rates differ between countries. Reasons might be the relationship of donors to the organizations or if donors are used to getting survey invitations. For example, in the Netherlands and Germany, where regularly surveys take place, invited blood donors show the highest response rates. Anyhow, participating donors may have a generally higher possibility to keep donating in the future.
As 493 respondents only answered an initial question and did not answer the questions regarding the five areas of change, the final sample consisted of 7170 questionnaires. The sample's mean age was 36Á3 years. More female donors (53Á7%; n = 3848) participated. The majority (95Á4%; n = 6843) were active donors. Of those, 81Á7% (n = 5855) donate whole blood, 8Á7% (n = 624) double red cells, 5Á3% (n = 378) platelets and 10Á0% (n = 719) plasma. The majority, 53Á6% (n = 3845), stated to have donated up to three times, and 24Á5% (n = 1756) donated six or more times. The sample characteristics can be found in Table 2 , whereby the reader shout keep in mind that the sample is not representative for the general population in each country (see limitations).
Measurement
The questionnaire was developed based on the insights the DERG gained from analysing the five areas of change [5] . To increase the validity and to assess the effect of the five areas of change on blood donation behaviour, the questionnaire was discussed and adjusted due to the feedback of DERG experts. The questionnaire started with an introduction, followed by the changing areas. (5) Political, economic and environmental issues were measured with ten questions including various incentives and one question about sharing blood products across countries (see Table 3 ).
Statistical analysis
To analyse the data, we used statistical software (SPSS, version 21). All variables were descriptively analysed. To compare the countries, we used univariate analyses of variance (ANOVA), since the data shows variance homogeneity (significant Levene test results) and an approximate normal distribution (skewness and kurtosis values = |-3| and z-values = |-2Á58|). Answers with a score of 7-5 were considered to be positive, of 4Á99-3 neutral and of 2Á99-1 negative. In addition, we adjusted for gender and age effects using t-test for independent samples (Table 3) . Using a median split approach, age was divided into two groups (younger: 17-36 years; older: 37-50 years).
Results
The ANOVA results of the different countries illustrate significant differences. Due to the large sample size, these differences are only small prompting cautious interpretations. 
Demographic change
The results show that all donors would appreciate a permissible age higher than the limit of 69 years. Donors from Australia (M = 2Á65), Canada (M = 2Á62) and the UK (M = 2Á61) would not approve a maximum age limit, whereas donors from Germany (M = 3Á09), the Netherlands (M = 3Á17) and the USA (M = 3Á58) rated this as neutral. For donors in the USA, this result is not surprising, because there is no upper age limit [35] . Overall, younger donors (M = 3Á28) evaluated a maximum age limit more positive than older donors (M = 2Á90). Regarding the registration of ethnic background, five countries rated this change positive. Only Germany indicated this registration neutral (M = 4Á51). Altogether, female donors (M = 5Á96) were more positive regarding the ethnic registration than male donors (M = 5Á60).
Technological developments
Concerning the information source, five countries rated receiving information and support online neutral, whereas the Netherlands evaluated this as rather negative (M = 2Á91). Donors in the USA (M = 5Á02) and the UK (M = 5Á01) would like to be informed online at the website. Donors in the Netherlands (M = 2Á96) liked to be informed by social media less. Donors from the UK (M = 5Á04) and Australia (M = 5Á19) prefered receiving information via SMS. The possibility to be informed via email was rated positively by all countries. Moreover, this Regarding other technological innovations, three countries evaluated the completion of the predonation questionnaire neutral, whereas Canada (M = 5Á19), the UK (M = 5Á26) and the USA (M = 5Á50) assessed this as positive. The need for more health data and the promotion of donation events online would not affect the future behaviour. Regarding age, older donors prefered to complete the predonation questionnaire online (M = 4Á91) and were more sceptical regarding online promotion (M = 2Á55).
Health innovations
The country-specific 'health innovation' results were more diversified. While four countries stated to be neutral about donating more if the need of patients increases, the Netherlands stated to be neutral towards stricter requirements (M = 4Á83). We found female donors to be more upset if requirements increase (M = 5Á25). However female (M = 5Á10) and younger donors (M = 5Á17) showed higher mean values for 'need of patients increases'. Donors from the Netherlands (M = 5Á15) and the USA (M = 5Á13) would support medical advances. This is also true for younger donors (M = 4Á97). Offering a health check stimulates donations in Germany (M = 5Á21), the Netherlands (M = 5Á00) and of younger donors (M = 5Á01). Donors from the Netherlands were sceptical about the invention of a needle-free donation method (M = 2Á89). However, younger donors would like to know how their blood was used (M = 4Á60).
Public, behavioural and attitudinal aspects
All countries evaluated the influence of family and celebrities as neutral. Regarding friends and colleagues, small but statistically significant differences were found. Donors in the Netherlands (M = 2Á97) and the UK (M = 2Á96) stated that friends have no influence. In Australia (M = 2Á99), Germany (M = 2Á74), the Netherlands (M = 2Á39) and the UK (M = 2Á53) colleagues had no > 5Á21*** Significant differences (P < 0Á001) using ANOVA and REGWF post hoc test (P < 0Á05). Controls: Age differences were detected by using median split. Significant differences using t-test for independent samples: P < 0Á001***; P < 0Á01**; P < 0Á05*; n.s. = not significant. Measured on a seven-point Likert scale from 1 = strongly disagree to 7
= strongly agree.
Means that shared superscripts are not significantly different (P > 0Á05).
influence. However, younger blood donors showed higher mean values for family (M = 4Á34) and friends (M = 3Á82). All countries expected a 'better awareness of need' and to 'feel better about themselves' as positively stimulating the population to donate. Donors in Canada, the UK and the USA rated the 'communal connection' and 'medical advances' as positive. German donors evaluated 'to make a difference in patients' lives' as neutral (M = 4Á90), and donors in the Netherlands assessed to 'feel better about themselves' as neutral (M = 4Á80). Overall, female donors evaluated a 'better awareness of need' (M = 5Á66), 'medical advances' (M = 5Á03) and 'to make a difference in patients' lives' (M = 5Á62) as stronger reasons, while younger donors stated 'make a difference in patients' lives' (M = 5Á51) and 'feel better about themselves' (M = 5Á25).
Political, economic and environmental issues
Blood donors in Canada and the USA generally have the same neutral opinion regarding incentives. Only 'public recognition' was rated negatively, whereas 'no reward' was rated positively. 
Discussion
Our study helps understanding better how global changes affect blood donations in Western countries. By elaborating the five areas, we present a theoretical background of future changes and shed light on current donors' reactions to volatile conditions. Donors differ in some aspects regarding the influence of the identified areas. Thus, a universal approach to improve donor management worldwide would not be applicable. Instead, different priorities between countries were uncovered. Here, the wide standard deviations of all results stress the need for a diversified approach.
The 'demographic change' leads to an increasing proportion of older people, resulting in a decreasing potential to cover blood demands, because healthy donors of a certain age will leave the blood donation system [36] . Therefore, the upper age limit for donors was discussed earlier [37] , but no uniform age restriction worldwide exists [38] . A first research stream should focus on the consequences for blood donors after reaching the maximum age and consequences for patients receiving blood from elderly donors. Because no upper age limit in the USA exists, other countries could learn from those experiences [35] . A second research stream should focus on the expectations of minority donors regarding the registration pattern and extrapolate the future demand for even more tailored products.
'Technological developments' are ubiquitous, and communication is developing continuously [9] . The implementation of new technologies always influences the service a blood service offers, and future research should focus on consequences of adopting innovations. A more diversified look at subgroups of donors, especially in a country-specific context, taking different levels of expertise and innovativeness into account, is needed. This is even more relevant since younger donors are more open regarding smartphone, tablet and social media. The second research domain should focus on how implementing innovative technologies is experienced by donors to improve the service and to influence donor recruitment positively. As some blood services already have several existing new technologies -such as social media -in use, blood services which donors evaluated these technologies less preferable (e.g. from the Netherlands) should try to learn from more successful blood services. Surprisingly, the possibility to complete the predonation questionnaire online shows the smallest value for Australian donors, although blood donors have the opportunity to check out sample questions online. However, older blood donors are in general more open to this service. Thus, before implementing this technology, it needs to be evaluated in detail.
'Health innovations' offer possibilities in securing the future blood need. Although previous research mainly focused on improving marketing tools [7, 11] , an understanding of how changing requirements should be communicated is important. As in other studies, donors are willing to donate blood to meet patients' needs [15] , but they would be disappointed if they were no longer able to donate, and this is even stronger for female donors. Further research should evaluate different communication forms to counteract negative donors' reactions. Second, the results are clear about the benefits for donors resulting from health innovations. Future research should focus on the needs and values of specific subgroups [12] . Integrating clearly defined benefits for donors in recruitment tools may increase donations.
Regarding 'public, behavioural and attitudinal aspects', previous research suggests that social pressure from friends and peers and using celebrities in campaigns can trigger blood donations [12, 26, 28] . Our results do not allow for such overall conclusion. Only younger blood donors are more likely to be influenced by family and friends, which is in line with prior studies [2] . Future research should analyse how the influence of acquaintances changes during the donor's career. There are indicators of a greater influence at the beginning of the donation career, which decreases over time. Additionally, previous research suggests that generational motives may influence donations [28] . Thus, future research needs to understand generational differences.
Related to 'political, economic and environmental issues', research should evaluate the country-specific influence of incentives. For example, donors from Germany and the USA, where there are partially paid blood donations, rated 'rewards' and 'payment' higher. Although the participating blood services do not reveal any payment for donations, the acceptance of monetary rewards in these countries seems to be higher, which was also documented for other countries [34] . Furthermore, male and younger donors are in general more open to rewards, which is also in line with results of other studies [2, 10, 13] . Analysing whether a subgroup of donors tends to shorten its donation interval in order to obtain an incentive would be interesting. In the case of a confirmation, blood services could use this to alleviate shortages in the blood supply. Another approach to avoid shortages is sharing blood products across borders, especially since many European countries are still unable to collect enough plasma to be self-sufficient [39] . Because there is still reluctance regarding blood products from other countries, researchers should deal with such views in two ways. First, knowledge about existing country-specific biases is needed. Second, an understanding of the consequences of trading blood products is important.
Our results suggest that blood services need to be flexible to integrate new service strategy and to meet the donors' high requirements. Although this study was based on active blood donors, sufficient approaches to secure the future blood supply with the help of loyal, regular donors are provided. However, future studies should evaluate non-donors to enhance recruitment strategies.
Our study has some limitations. The number of changes was limited. Since literature reveals many possible changes, which are not always independent, an influence of 'side trends' cannot be precluded [6] . Further research should derive cross-relationships and their effect on blood donor management. The number of respondents per country differed greatly. In addition, our sample is not representative regarding age, gender and donation number. Although the sample size is large, this cannot compensate the representative issue. Furthermore, the self-selected sample consists only of donors aged 17-50 years to gain a future perspective. For a thorough comparison, a similar and representative number of participants should be ensured. The DERG survey considered the effect from a practical perspective. Further research should assess actual effects on the donor base.
